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IS. Abiiroct ' 

Experiments staged on rats demonstrated that the formation of pathological 
states caused by stress and accompanied by the development of ulcerative 
lesion of the gastric muposa are associated with the degree of the catech- 
olamines level drop in the mesencephalon and hypothalamus. The application 
of seduxen and also of combinations consisting 'of L-DOPA with seduxen, or 
with an L 7 adrenoblocking. agent-pyroxan tends -to reduce the frequency of 
developing ulcerative lesions of the stomachs The- protective effect pro- 
duced by the combination of L-DOPA with an L-adrenoblocking agent — 
pyroxan is barred ‘by an' Additional administratipn of an 3-adrenoblocking 
agent — inderal. , ■ ' 
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EFFECT OP CERTAIN PSYCHOPHAEMACOLOGICAL PREPARATIONS 
ON ADAPTATION UNDER STRESS CONDITIONS 

By 

A. V. Stan-’ ?ihavskaya and L. N. Mezentsava* 

In tha axparimantal work on animals a study has haan raada of tha changa in tha /9** 
contant of catacholaminas and DDPA in tha mesancaphalon and hypothalamus, as wall 
as in tha adranals in pathological conditions causad by strass and accompaiiiad by 
tha formation of ulcarous lasions of tha stomach mucous mambrana. At tha sama 
tima a study was mada of tha affactivanass of diffarant nauropharmacological 
preparations and their combinations, employed to improva adaptation undar s-fcress 
conditions and prevention of tha indicated disorders. 

Methods of Study 

Exparimants were conducted ori 456 mongrel male rats weighing 220-250 g. Tha 
stress state was induced by 3-hour immobilization with simultanaous alactrical 
stimulation (O. N. Zabrodin, I 963 ) . 

In -bha first series of exparimants tha rats ware decapitated directly 
after tha 3-hour stimulation, within 24 and 48 h after it. Tha stomach, adrenal 
glands, mesencephalon and hypothalamus were ramovad. In each experiment an 
analysis was mada of the number of animals with ulcerous lasions and tha average 
number of lasions on one animal. The adranals ware weighed and stained for 
histochamical determination of noradrenaline and adrenaline in the cerebral layer 
according to Khilarp -ind Kholcfal'd (A. I. Yalcovleva, I 964 ). 

The contant of catacholaminas, noradrenaline, and dophamina, as well as 
DOPA in tha mesencephalon and hypothalamus ware determined fluorome -brie ally 
(Turlar and Kasar, 1971‘s: Laverti and Taylor, I 968 ) . Ten rats ware taken in each 

* 
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axparlmant. Statistical procassing was done according to Student's method. 

In the second series of experiments, 3O minutes before the beginning of 
immobilization the rats ware administered the studied preparations; seduxen 5 mg/kg, 
indaral 0.5 and 2 mg/k'q,, phenamine 5 and 10 mg/kg, phantolaraine 5 mg/kg, and 
pyroxan 20 mg/kg, 1-DOPA ("levopaV Yugoslavia) 50 mg/kg (administered on the back- 
ground of stimulation) . Rats exposed to the indicated stress effect without the 
administration of the preparations served as the control. 

Rasults i. 

Under the influence of 3-hour electrical, painful stimulation the weight of 
the adrenal glands in the rats killed directly after stress, and killed after 24 
hours was significantly increased. Depletion of the catecholamine supplies was 
observed on the adrenal sections. 

Under the Influence of stress the noradrenaline content in the mesencephalon 
(P 0.001) and hypothalamus (pO.Ol) was reduced in all the animals. Here, in 88,2^ 
of the rats ulcerous gastric lesions were observed. In these animals the reduction 
in tlie concentration of noradrenaline was more pronounced (PO.05) than in rats 
without ulcerous stomach, A drop in the level of dophamine in the mesencephalon 
and hypothalamus (PO.02) was also more pronounced in the rats with ulcerous lesions 
than in the animals with unchanged stomachs. The DOPA content in rats exposed to 
the stress affect both in the mesencephalon and in the hypothalamus did not sig- 
nificantly differ from the control (table l) , 

In the second series of experiments in rats who received seduxen before the 
electrical, painful stimulation, the frequency of gastric lesions was noticeably 
reduced; the average number of destructive lesions on one animal was also reduced 
(table 2). Under the influence of 1-DOPA the number of ulcerous lesions in rats 
during stress was not altered (see table 2). The use of 10 mg/kg of phenamine 
caused the death of all the animals during the stress situation. In a lower dose /lO 

(5 mg/kg) phenamine induced the death of 20o of the animals. Ulcers formed in all 
the other animals. 

The p-adrenoblocking agent, inderal only in a small dose (0.5 mg/kg) reduced 
the average number of destructive lesions for one animal (see table 2). The 
a-adrenoblocking agents phentolamine and pyroxan also did not prevent the formation 
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TABLE 1, CHANGE IN CONTENT OP NORADRENALINE, DOPHAMINE AND DOPA UNDER INFLUENCE 
OF STRESS IN I^SENCEPHALON AN D,^ HYPOTHALAMUS IN R^ ATS (l^m) 

Section of brain Substance- 


Mesencephalon 

Hypothalamus 


Noradrenaline 
Dophamine 
DOPA 



Animals- 

with 

ulcers 

- ,57,5 

817,1 ' 

>l(il,5 ’ 87,8 
150 -.13,7 


ro,oi 


< 0,01 

•,, 0 , 01 > 



Control 


273 ,7-' 13,7 

3(i0,8 --l)0,-l 
() 0 , 1 ()- 10,2 

030 '<27,‘.)8' 
122-1 ---137,1 
133,0---3,77 


o.or. 


31 1 ,72: H„3 
-1(1, -!,0 ' 33,07 
02,87 '-7,10 

1 133 '03 
127,1 '80,28 
1 13,0 -*-0,02 


Note; P is given as compared to the control, as compared to the animals -with 
ulcerous stomach. 


of ulcers in rats under stress conditions (see table 2), VTith a combination of 
pyroxan and l-DOPA the ulcerous lesions in the stomach as a result of stress were 
observed only in 2 of the 9 animals; the sizes of the ulcers were considerably smaller 
than in the control experiments. The addition of inderal (0,5 mg/kg) to the combi- 
nation of l-DOPA and pyroxan caused the loss of the protective effect of the two 
last preparations (see table 2). The combination of l-DOPA with inderal also did 
not prevent the formation of ulcers as a result of stress (see table 2). The. 
most affective in terms of preventing ulcerous lesions of the stomach under stress 
was the combination of l-DOPA and seduxen; ulcerous gastric lesions were observed 
only in 2 of the 15 animals. 


Discussion of Results 

It is known that the stress situation (immobilization and simultaneous electri- 
cal stimulation) results in the development in animals of pathological changes in 

the internal organs, including, ulcerous lesions of the gastric mucous membrane 
(S. V. Anichkov e.t al, , 1969! S. V. Anichkov, 1975) ■ 

Our studies demonstrated that in rats stress results in the depletion of 
supplies of noraxirenaline in the hypothalamus and the mesencephalon, as well as 
dophamine in the hypothalamus, while the content of l-DOPA is not altered. Here /ll 
the most pronour.ced depletion of catecholamine supplies is observed in those 
cases where as a result of stress dystrophic lesions were formed in the gastric 
mucous membrane. Apparently, an Important role in the mechanism for the formation 
of pathological syndromes during stress (for example, ulcerous gastric lesions) is 
played by the degree of disruption in the activity of the noradrenergic neuro- 
mediator systems of the hypothalamus and mesencephalon. The use of the tranq.uilizer 


TABLE 2. EFFECT OP PHARMACOLOGICAL PREPARATIONS ON FORMATION OF ULCEROUS 
LESIONS OP THE STOMCH IN RATS' DTOING STR E SS . 

1 Total number ofi Number of lesions 


Preparation 

Dose, ..mg/k 

Control 

Seduxen 


5 

1-DOPA 


ro 

Inderal 


2 

Pyroxan 


20 

Inderal 


(1,5 

Phentolamine 

1-DOPA 


5 

Seduxen 


50 

1-DOPA 


0 

oH 

pyroxan 


20 

1-DOPA 


.50 

pyroxan 
inder al 


20 


0,5 

1-DOPA 


50 

inder al 


0,5 


No # of - • 
anijftals with 
ulcerous 
lesions 


7 

7 

(i 

() 

f) 

() 

o 

o 

S 

(i 


animals 


102 

21 

9 

I) 

(i 

7 

() 

lO 

9 

9 


per 1 animal (M+m) 


r).9J-0,25 

I.OiO.H 

7,0±n,.M 
4,Gi:0,84 
2, 5-'- 0,13 

4,41:0,5! 

0,50 i- 0,48 

0,57*0,19 

4,3*0,03 

4,2*0,75 


seduxen of the series of benzodiazepines that block the effect of stress on the 
circulation of noradrenaline in the brain of experimental animals (Corrod et al, 

1971 ) » to a considerable degree reduced the formation of ulcerous gastric lesions. 

On the contrary, phenamine, that releases the catecholamines of the central nervous 
system and increases the sensitivity of the axirenoreceptors of the brain, intensified 
the pathological effect of the stressor. The addition of 1-DOPA to seduxen increased 
its protective effect, although the use of 1-DOPA itself did not reduce the number 
of animals with dystrophic lesions of the stomach. 


The a adrenoblo eking agents phentolamine and pyroxan in our experiments were 
also ineffective, however the combination of the latter with 1-DOPA yielded a 
distinctly positive effect. 


The p-adrenoblocking agent inderal hindered the positive effect of 1-DOPA, 
that appeared on the background of a blockade of the a-adrenoreceptors by pyroxan; 
although it did not in itself or in combination with 1-DOPA induce a defense effect, 
pyroxan in addition to the combination of 1-DOPA completely eliminated its defense 
affect. 


Thus, seduxen, as well as the combination of seduxen and 1-DOPA and seduxen 
and a-adrenoblocking agent pyroxan improve the organism's adaptation to stress 
conditions and to a considerable degree prevent the development of a pathological 
syndrome. 
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Conclusions 


1. The cantral noradranargic mechanisms pacticipate in tha formation of 
pathological statas that occur as a result of stress and are accompanied hy 
ulcerous gastric lesions, Tha emergence of somatic disorders correlates with the 
degree of reduction in the leval of noradranalina in tha mesencephalon and hypo- 
thalamus , 


2. Preliminary administration of phenamine (5 and 10 mg/kg) intensifies 
tha pathological affect of the stressor. The administration of tha |3-adrano- 
blocking agent indaral (0,5 mg/kg) and a-adranohlocklng agent pyroxan (20 mg/kg) 
does not have a significant effect on the fraq_uency of ulcerous lesions in tha rat 
stomach under stress, 

3. Tha adiminstration of 1-DOPA (50 mg/kg) does not affect the frequency of 
ulcerous gastric lesions under stress conditions. The defense effect of 1-DOPA 
is manifest during tha blocking of the a- adrenoreceptors by pyroxan and is 
oliminatad with tha additional blocking of the P-raceptors by indaral, 

4. Tha use of the tranquilizer seduxen (5 mg/kg) and its combination with 
1-DOPA (50 mg/kg) improves the adaptation of tha organism under stress conditions 
and reduces tha degcee of ulcerous gastric lesions. 
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